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ABSTRACT 

llt.\ntA ^^rr ^ ^^""^P'i°" is gi^'en of the implemented and 
r^'J" cumculum of eighteen countries „ho 
participated in the Second International Mathematics Study. The 
aim of this paper is to illustrate the kind of differences and 
Jh! :*f! . between countries, which can be found by analyzing 
the collected data. Within clusters of countries with comp- -ablf 
implemented curricula reference data can be found from which 
shortcomings can be identified in the content and outcomes of 
education within certain countries. 



PAGE 3 



INTRODUCTION 

Hany evaluation studies in different countries are directed at 
describing the educational situation in cert&in parts of the 
school system or at estimating the effect of certain educational 
measures for the improvetnent of the educational process and its 
outcomes* An understanding of the whole of various measures can 
be gained by performing periodical assess '^ent studies which 
cover the total schoolsystem* One special type of assessment 
studies, performed periodically, are the international 
comparative studies of TEA (International Association for the 
Evaluation of Educational Achievement)* These studies are 
focussed on certain schoolsubjects and enable an evaluation of 
education on the national level Vn comparison with other 
educational systems* International empirical studies are 
important for at least three different reasons: 

1* It enables a description of differences and similarities 
between national educational systems and enables the 
identification of specific idiosyncracies within 
particular countries* 

2* Comparison of the results cf a country with relevant 

others may result in the identification of weak areas for 
which measures to optimize education could be developed* 

3* It contributes' to the understanding of how education 
functions in a variety of different settings* 

The Second International Mathematics Study (SIMS) was one of the 
lEAr studies In which 20 countries participated (from 1977 - 
1984)* In this report we will explore Gome possibilities for 
using the international data of the SIMS to identify 
shortcomings within national educational systems* Attention will 
be especially focussed on data regarding the implemented and 
attained mathematics curriculum* 

lEA ^s an international organization with about AO member 
coimtries* Since the early sixties JEA has been involved in 
multinational research projects* At first, attention was 
focussed on the study of the outcomes of education in several 
disciplines* In recent projects a wider range of educational 
research questions such as the causes of early school leaving on 
the Influence of the classroom environment has been studied* 
Twelve countries took part in lEA's first project: the first 
mathematics project* The results of this study are reported 
internationally by Husen (1967)* 

In the period I970-I975 the Six Subject Study was undertaken* In 
this study reading comprehension, science, civics, English (as a 
foreign lang^ ige) , rrench (as a foreign language) and literature 
was investigated* The results of this study are reported in 9 
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volumes of the International Studxes in Evaluation. 
In order to make comparisons between countries which provide 
optimai information, one has to careful in the choice of the 
research design and of the instruments* E.g. no differences in 
total-testscores sometimes mask really interesting differences 
at subtest or item level, so only looking at total test scores 
may produce anti-information. One may however add to this that 
even comparisons of student achievement on subtest and/or item 
level may be trivial if the implemented curriculum (which is the 
subject matter ''.n which the students really were taught) is not 
taken into accouut. In this paper we will present possibilities 
of country comparisons based upon an analysis of the implemented 
and attained curriculum simultaneously* Our aim is primarily to 
develop a method for country comparisons which allows for 
maximal Information as a basis for Identifying the areas for 
which optimization measures could be* taken. After a description 
of the background and the design of the study and the data which 
were analyzed we will first describe cimilarities and 
differences between countries on trie attained and Implemented 
curriculumlevel. Finally comparisons between countries will be 
made based upon analysis of data on the two levels 
s i&ail t aneous ly « 



BACKGROUND OF THE SECOND MATHEMATICS STUDY 

lu the sixties Important changes in the mathematics education 
took place all over the world. Changing opinions about the 
conteuc and the didactics of school mathematics were the 
starting poi^t of a profound revision of the aatheoatics 
curricula* In many countries these developments stabilized in 
the beginning ot the seventies* The second part of this decade 
V4d therefore a good period for a state-of-the-art study of 
aatheaatics In the schools* The major aim of the project is to 
give a description of the relationship wich exist between (a) 
the mathematics program (what is the content and context of 
mathematics teaching?), (b) the affective and cognitive results 
of the students (what is the output of mathematics teaching?) 
and (c) the teaching-learning process (in what way is the output 
achieved? )• We can study the mathematics curriculum on three 
different levels. On the first level -we have the intended 
curriculum, as specified in the off Idal documents of a country* 
The second level is the curriculum as Implemented within the 
schools and the classrooms* In the actual mathematics lessons 
the Intended curriculum is given its concrete form* Here the 
time to be spent on the parts of the curriculim^ the didactics 
and the methods are determlnded* Finally, we have the attained 
curriculum: the (affective and cognitive) objectives the 
students have attained* In the study the content of each of 
these levels is described and the relationships between them are 
Investigated* Each curriculum level is a special object of study 
In certain parts of the SIMS (see figure !)• In this figure is 
also Indicated on which level data were collected. 
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Component of Study Object of Study Data from 



I Curriculum 
analyses 



Intended 
Curriculum 



Countries 
(education 
systems) 



IX Classroom 
processes 



Implemented 
Curriculum 



Schools and 
Classes 



III Outcomes 



Attained 
Curriculum 



Students 



Figure 1: Schematic overview of the* study • 



In the phase curriculum analysis, attention has been paid to the 
content (i«e« the topics in school mathematics) and the context 
(e«g« school systems, examination system) of the intended 
mathematics curriculum* In this paper we will not deal with these 
analyses; see Steiner (1980) for the first results* The study of 
the teaching-learning processes within the classroom is (amongst 
others) aimed at the description of the Implemented curriculum, 
the methods used and the didactics applied in this methods* In 
the third part of the study the cognitive and the affective 
results of the students are assessed in relation to the intended 
and the implemented curriculum and several other variables (e«g« 
hours spend on home work and gender)* 

SUMMARY DESIGN AND INSTRUMENTS 

In the laext sections only those characteristics of the design of 
the study are mentioned which are necessary for a good 
understanding of the results presented later* 

The Design of the Study 

A tat'il of 20 countries participated in the SIMS* The design of 
the study was a result of discussions between the participating 
countries* Each country could take part according to the 
complete international design or only in parts of the study* In 
this paper we will restrict ourselves to one of the two 
Internationally proposed populations* The international 
definition of this population (population A) is: 
all students in the grade level where the majority has attained 
the age of 13*00 -13*11 by the middle of the school year* In 
most countries this population is the second year of secondary 
education (US-grade level 8)* 

In each country a representative sample of students from this 
population was drawn* 
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Instruments 
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following test and questionnaires were used: 
!• Cognitive tests 

2, Student background questionnaires 

3. Teacher questionnaire "Opportunity to Learn" 
4* Teacher background questionnaires 

5» School questionnaire 



0 



For this paper especially the instruments 1. and 3. are of 
importance. The cognitive tests are important instruments to 
?tZ'?ro™''?. curriculum. They consist of five-cSolce 

Sta^sti^; (A'^^'^^^c. Algebra. Geometry? 

?^!ie i • Bach student answered a part of the 

lit 'J^. '"f * °! was the sa^e for 

all students (core test), and one of the four tests(of app. 3^ 
items), each of which was designed for a quarter of the students 
(rotated forms). The "Opportunity to LearS" questionnaire JsLe 
of the instruments to measure the implemented curriculum. Jn 
this questionnaire several questions are posed to investieate 

Zt llu^l To^'tl'^'l"/ the respectJ^r^Ls 

rj,!^-^!^? students or not. m other vrorJs: did the 

students have an opportunity to learn (OIL) the subject natter 
auest?n J^"' international wording the 

T.iin!^ f<"^ each item teachers had to indicate in which of the 
taigh^ concerned was or should be 

1. Before this year. 



. This year (before the day of testing). 



3. Never or after this year. 

IZJ^iln "'TT'^'-^l i« the second year of secondary 

ex^^JJJ^L l! °^ compulsory education). There are 

* • ^" countries an age based sample in 

stead of a grade based sample was used. P m 

I?ff!^*?f°**'* 5'°" ^i<»'»en eotlmation of the 

tiil-'^t^.''^ * particular class, the teacher was 
Sts/h.r ? '° percentage of "udents 5^ 

t,ltr. l be able to ansvrer the item correctly 

without guessing. ' 



THE DATA 

fotw^! if ^''^ reported m this paper stem from the 

coiiowlng 18 countries: 
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1 Belgium-Flemish 

2 Belgium^^French 

3 Canada-BC 

4 Canada-Ont 

5 England 

6 Finland 

7 France 

8 Hongkong 

9 Hungary 



10 Israel 

11 Japan 

12 Luxembourg 

13 Netherlands 

14 New Zealand 

15 Scotland 

16 Sweden 

17 Thailand 

18 USA 

8 
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The content of the cognitive tests was not the same for all 
countries, because some countries took part In the so called 
longitudinal component of the study In which the same students 
were tested on different occasions, while other countries only 
participated in the cross-sectional component of the study, In 
which students were tested just once. The Item sets for both 
components were not completely overlapping. The sequence of 
items in both study components was different. We will restrict 
our analyses to the 157 items which were common in both parts of 
the study. These items are listed in appendix I. After the 
proper data modifications for each item a weighted percentage 
correct and percentage OTL( which was calculated by counting the 
answers in the categories "this year" and "before this year") 
was computed . In appendix II these percentages are listed for 
each item and country. The weights consisted of the stratum 
weights which were available on the international datafiles. For 
three countries (Belgium-French, Hongkong, Scotland) OTL-ratings 
were not available. Table 1 contains some overal statistics for 
each country. The first six columns give test results, the 
latter six OTL-percentages . The first of these sets of colums 
contains total test results, while the others represent 
subtests, respectively for the subjects arithmetic (ARIT), 
algebra (ALGB), geometry (6E0M), statistics (STAT) and 
aeasurenent (HEAS)« In table 1 interesting phenomena can be 
noted. First of all the table shows that Japanese students have 
the highest achievement scores on the total test and the fxve 
different subtests* For other countries the achievement-level is 
not so consistent for all subtests. For instance: the mean score 
of the USA is very low, but this is mainly caused by low scores 
in Algebra, Geometry and Measurement (which also have relatively 
low OTL^s)* Th'i same holds for Luxembourg and Sweden. In France 
and Israel the scbscores on Geometry are very low. It is 
noteworthy to see that at the same time the OTl, for this 
subdomaln is also very low in these countries. In some 
countries(e«g«Thailand and Hungary)the 9^--scores on certain 
subtests are very high while the achievement of students is on a 
level of countries who have a much lower OTL. This observation 
aay lead these countries to a further analysis of their data, 
my searching for possible causes which may lead to measures for 
^ur ImprcSrement* When OTL is a good predictor of achievementlevel we 
might expect that the relative position of countries in the OTL- 
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Table 1: mean percentages correct scores (TEST) and mean 
percentages Opportunity to Learn (OTL) on subtests 
and the total test. 
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countries on "he toJfr Jj^T '^'Jf '^^ation for the 15 
scores and OTL's :ere1vailable. achievement 



TEST % 

60.00 + JAP 



50.00 + „ 

CON 

I ENG 

ISR NWZ USA 

• SWE 



HUN 
FRA 



40.00 + 



THA 
LUX 



// 

0.00 + r-0.57 



.-»-//-»- 



0 40.00 50.00 "^6^!^o 7^!^o""^8^!^ 



90.00 
OTL X 



Figure 2: scattergram of testscores (TEST) and percentages 
opportunity to learn (OTL) for 15 couStrJes ' 

average have students wJth hLSrrir ^^''^ * ^ °" the 

however also shews that ^L^Jm achievement scores. The figure 

OTL's can have veJy d"««ert LhJ comparab/e 
that besides OTL aT!n * achievement scores. This means 
of educitLn? ^irr^^^'^'r'"! influencing the outcomes 
similarities and aiH "'^^o" the data further by looking at 
detailed i:vel. «-tween countries at a Lre 

^1 ^ SIMILARITIES AND DIFFERENCES BETWEEN COUNTRIES 

iav^ ^.TcilZi ~ •^r" « d^:Lr. e^r 

Single items: th'e ad^Xe is th^t^^^^^ idiosyncracies of 

concrete level of ™«^h!!»r! ^* focussed on the most 

and of OTL we cin learn ^h-^ T."*""' Percentages ccrrect 
what decrer ttff Jtt countries have in common and to 

correlaSon betiee^"co,"^^^^^^^ of 157 items the 

the items were ca!cula?ed! correct responses on 
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The same has been done for the percentages OTI,. The first 
correlation shows the degree to which the items which were 
relatively easy (or difficult) in one country have the same 
relative easiness (or difficulty) in other countries. The same 
holds for OTL-correlations. Table 2 contains all the different 
intercorrelations which could be obtained in this way: the lower 
triangle contains the correlations of percentages correct 
across the items while the upper triangle represents 
correlations of OTI.-percentages. 

TaLle 2: intercorrelations (xlOO) between countries of 

percentages coi rect (under triangle) and percentages 
OTL (upper triangle) 

^BFL CBC CON ENG FIN FRA HUN ISR JAP LUX NTH NWZ SWE TtU. USA 
^^^i_Z_' ^8 1 801 34 1 59 1 59 1 73 1 50 1 IzTeu'l'lz' 

{. CBCj 78| - I 74| 63IJ3I 54| 37| 75| 46| eTl'lz^Ts^TilTe'lTs' 
CON ! 791 93| - I 83| 73| 61| 51| 71| 58r80~68| Isj "73| "soi "92" 
ENG I 71 i 851 84 1 - | 73|J2| 54| 64| 657741 IsTTenereM's" 

i-!!L!!l_!!i !^L" ' eei^onsi'^nr 

78 1 76 1 67| 75| - | 46| 63| IgTesJllI'IirsIl ""Mr 

"™ l-!lL!!L!^i " ' 70|"39r50r53|1o|'"59r4r 

ISR I 79| 80| 7?| 76| 79| 77|^80|^- | 66| "eil""! "48 1 "56^31^7' 

671 66| 69| 75| 68| 76| 72| - | T^T'^iTlir^Mrse 

LDXj 781 70) 69| 63| 68|^80| 70| 8I| 66r-"I"68i""49r67r67i""7r 
Cll ^ i-I^L!!i-®°' J!l J^' 72r-'r72r64|''64i"l3' 

^ i-!?L®^L^^L!^L^^' ^2r7or67r56i"79r-T66r48i"ir 

I 691 71 1 73| 82IJ4II 60| 75 1 %0r64r63n7r75r™65 1 "s" 
THA , 731 791 80| 77| 73| 69| 77| 74| 70| 68| "67| "76r7ir~r7r 



USA 



851' 69| 73^- 



O . to 
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Table 2 shows that the intercorrelctions of the percentages 
correct generally are high (in 99 of the 105 cases the test 
correlation is higher than the OTL correlation) and that the 
OTL-correlations show more varlabiiity( shown e.g. by the 
range) > illustrating that the OTL profiles of some countries 
resemble each other more the the profiles of other countries. 

instance, the implemented curriculum (as measured by the 
,rL-ratlngs) in Belgium-Fl corresponds most with that of France 
and Luxembourg and less with that of New Zealand and Hungary. 
The implemented curriculum of New Zealand on its turn is most 
closely associated with that of England and The Netherlands. The 
USA curriculum looks most alike that of Canada-Ontario and 
England. A factoranalysis reveals some groupings of countries 
(see the plot in figure 3). The biggest contrast is formed by 
the groups France, Belgium-Fl and Jap4n versus Canada-Ont ,Canada- 
BC and the USA. 



FACTOR 1 
* 

* FRA 

* BFL 

* JAP 
* 

* 

* LUX 

' ^ FIN THA 

* HUN ISR 
* 

* CON USA 

* NTH SWE CBC 

* ENG 
* 

* NWZ 
* 

* 

******************************** 

* FACTOR 2 

Figure 3: plot of first two factors after principal component 
analysis and varimax rotation on OTL-percentages. 



An inspection of the differences between these two groups at the 
itemievel reveals that in the Belgium/ Japanese/France group 
there is a high emphasis on arithmetic in the form of 
wordproblems and a low emphasis on the theorem of Pythagoras and 
square roots, while in the Canadian/USA group there is a high 
emphasis on arithmetic in the form of calculations and a low 
emphasis on vector geometry (represented what in SIMS often are 
called "The French items"). The analysis (and therefore its 
graphical representation)is meaningful > because it confirms some 
broadly expected curricular distinctions. 
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It Is however important to remember that correlations and 
factoranalysis are only sensitive for the relative ordening, so 
what ^he corr'^lations in table 2 and figure 3 are showing is the 
degree of correspondence between countries as far as the 
relative emphasis on teaching the items is concerned. 
However, countries which look alike very much in this way, may 
differ a lot when one looks at the absolute differences in OTL- 
ratings. In order to show this, we calculated for each item and 
each pair of countries the absolute difference of OTL- 
percentages and summed these over all items • In table 3 these 
8ums(dlvided by 100)for each pair of countries are displayed. 
The table shows that still much of what was visible in the 
correlation table. Is also present in this table of absolute 
differences, but it gives more information how close or apart 
countries are* 



Table 3: sura of absolute differences of OTL- 

percentages between countries (divided by 100). 

CBC 32 ^^^^^ - 

CON 31 20 

ENG 33 25 .0 

PIN 28 25 27 26 

FRA 26 34 28 33 32 

HUN 46 43 33 33 48 33 

ISR 34 23 31 31 25 39 51 

JAP 35 36 29 28^ 34 26 23 39 

LUX 28 32 32 31 30 39 56 30 41 

MTH 32 23 23 21 26 37 37 29 36 29 

NWZ 38 29 25 21 25 40 37 33 37 37 21 

SWE 40 33 36 37 25 47 61 31 45 27 35 35 

THA 30 23 17 24 31 27 29 31 27 34 26 31 39 

USA 31 18 13 18 25 31 39 26 33 29 27 26 31 22 

BFL CBC CON ENG FIN FRA HUN ISR JAP LUX NTO NWZ SWE THA 



Tabl* 3 shows for instance that the USA and Canadian-Ont 
implemented curriculum really resemble teach other very much: the 
sum of absolute differences is 1300 calculated over 157 items, 
vhich means an average difference of 4.08 in OTL percentages per 
item over these two countries* It illustrates however also that 
other countries which had high intercorreiations of OTL-values 
and which are in the same ^roup as a result of the principal 
component analysis may still nave a lot of differences. An 
example is BFL and LUX, for which the sum of absolute 
differences is 2800, which is more than two times as high a>> in 
the preceding example • How consistent and meaningful <:he 
differences between countries are, can be discovered by 
inspection of the item content of the items for which the 
difference in OTL is relatively great, e.g. greater then 301. 
The result of one of the possible 196 comparisons (in this case 
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USA and Japan) Is displayed In tabie 4, which shows that In the 
Japanese curriculum gonlometry, coordinates, calculation of 
surface area and content and formulaes are more emphasized than 
In the USA, while In the USA arithmetic, square roots and the 
properties of geometric figures are more emphasized. What Is 

Table A: Item contents and OTL In Japan and the USA for Items 
which differ more then 30% In OTL 

OTL 

ITEIICOKTENT DIFFERENCE JAP USA 

3 IF 5X+4-4X-31 THEN X EQUALS 

7 FLAT CARDBOARD CUBE 
11 MIDPOINT OF NUMBERLINE 
13 CIRCUMFERENCE OF CIRCLE 
27 GIVEN X KG OF TEA. SELL 15 KG 
30 DERIVE RELATION FROM TABLE 
42 REFLECTION OF LINE 

54 PARALLEL LINES 

55 CORNER FROM WOODEN CUBE. VIEW ABOVE 

56 INFER VALUES OF P AND Q IN TABLE 

72 SAVE 3 OR 5 $. HOW IIANY MONTHS 10 MORE 
74 WHICH POINT JOIN TO (-3,4) NOT CUT X/Y AXIS 
79 ANGLE OF CIRCLE GRAPH 
81 ANGLE OF BCD 
93 AREA OF FIGURE 

122 DERIVE FORMULA FROM GIVEN DATA 

123 DERIVE FORMULA FROM GIVEN DATA 
127 HOW MANY BLOCKS m BOX OF GIVEN SIZE 

129 RING TOGETHER BELLS WITH DIFFER. INTERVALS 

130 SURFACE AREA OF RECTANGULAR BOX 
141 AREA OF GIVEN FIGURE 
145 A/15 - B/5 IS EQUAL TO 
152 ESTIMATION OF AREA IN SHADED REGION 
164 SIZE OF ANGLE BCD 
167 RESULT AFTER ROTATION OF FIGURE 
172 DERIVE FORMULA FROM GIVEN DATA 

40 SIMILAR TRIANGLES. HOW LONG IS SU? 
70 SQUARE ROOT OF 12 X 75. 

73 0.t)0046 IS EQUAL TO 
85 3/5 / 2/7 IS EQUAL TO 
97 DERIVE N FROM EXPONENTIAL EQUATION 

100 THEOREM OF PYTHAGORAS 
108 SQUARE ROOT OF 75 
111 THEOREM OF PYTHAGORAS 

116 PROBABILITY SELECTING RED BUTTON FROM JAR - 
119 DEFINITION SIMILAR TRIANGLES 
133 DEFINITION PARALLELOGRAM 
143 SINCE 4X9-36, SQUARE ROOT 36 IS EQUAL 
171 X/2 < 7 IS EQUIVALENT TO 



41 


97 


56 


65 


91 


26 


32 


87 


55 


69 


92 


23 


52 


96 


44 


35 


78 


43 


31 


58 


27 


59 


66 


7 


49 


68 


19 


32 


95 


63 


32 


94 


62 


45 


82 


37 


65 


95 


30 


35 


69 


34 


37 


95 


58 


37 


96 


59 


35 


96 


61 


31 


97 


66 


50 


96 


46 


35 


97 


62 


33 


98 


65 


48 


87 


39 


34 


81 


47 


38 


82 


44 


31 


53 


22 


59 


96 


37 


44 


4 


48 


57 


1 


58 


56 


15 


71 


64 


36 


100 


62 


6 


68 


54 


1 


55 


61 


0 


61 


54 


2 


56 


33 


6 


39 


44 


3 


47 


54 


20 


74 


60 


0 


60 


34 


20 


54 
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moreover noteworthy in table 4 is the consistency of ratings for 
sterns which have a comparable content, e.g. item 100 and 111 
(Fythagoras) or items 122, 123 and 172 (derive formula from 
giveu data). The same kind of comparisons can be made for other 
combinations of countries, which may result In a description of 
how countries differ in emphasizing certain subjectmatter in 
thetr implemented curriculum • WJiat the data show is the 
diversity which exists in implemented curricula of different 
countries* When comparisons between countries are made with 
respect to achievement data these differences in implemented 
curricula should be taken into account* 



THE IDENTIFICATION OF WEAK AREAS 

• 

As one of the goals ci the SIMT is to contribute to the 
improvement of education, one may try to find in the data the 
areas in which student performance might be improved. As there 
are no absolute standards to make these kind of Judgements a 

(relative approach has to be sought. In the preceding sections we 
showed that comparisons between countries have to take account 
of the diversity of OTL. In this paragraph we want to explore 
what countries may learn from the achievement results of other 
countries by looking simultaneously at achievement and OTL data. 
As we are in this paper exploring a possible method we choose 
for an approach for comparing countries using rather 
conservative criteria. This is done by considering for «^ch 
^country only those items which have a large OTL (more theh 8-»Z). 
Furthermore we will only consider those items for which there is 
a .Urge difference of p-value of a country with the country of 
reference (we choose a difference larger then -ZOX). The number 
of items which suffice these conditions for each pair of 
comparisons is shown in table 5. From the table we may see that 
e.g. there is one item with high OTL in Canada-BC and in 
B,dlgiuB-Fl. on which Canada-BC students perform less (according 
to this criterion) than the students from Belgium-Fi. and that 
there are four Items on which the Canada-Ont students perform 
less then the Belgium students, etc. 



.16 



PAGE 15 



Tabel 5: number of items which suffice the condition that 
OTL-country and OTL-ref erence country >80% and 
p-value-country minus p-vaiue-ref erence-country < -ZOX* 



REFERENCE COUNTRIES 





R17T 
Dr Li 






vvtn 


FIN 


FRA HUN 


ISR JAP 


LUX 


NTH 


NWZ 


SWE 


THA 


USA 


1 


u 


u 


u 


U 


2 


4 


0 


10 


0 


1 


0 


0 


0 


0 


CBC 




1 


0 


1 

X 


6 


2 


2 


6 


2 


3 


0 


0 


0 


1 


CON 


4 


0 




0 


1 


8 


7 


1 


17 


2 


10 


0 


1 


0 


0 


RNG 


10 


7 


4 




6 


18 


15 


3 


22 


4 


18 


0 


2 


1 


1 


FIN 


5 


2 


1 


0 




6 


1 


0 


8 


0 


3 


0 


0 


0 


0 


FRA 


2 


3 


2 


0 


2 




11 


1 


H 


1 


8 


2 


1 


1 


1 


HUN 


2 


1 


0 


0 


0 


5 




0 


12 


0 


4 


1 


0 


1 


0 


ISR 


1 


1 


0 


0 


0 


4 


1 




7 


0 


1 


0 


0 


0 


0 


JAP 


2 


0 


1 


0 


0 


1 


1 


0 




1 


1 


0 


0 


1 


0 


LUX 


4 


2 


2 


0 


0 


1 


6 


0 


11 




2 


0 


1 


0 


0 


NTH 


0 


0 


1 


0 


0 


5 


1 


0 


5 


0 




0 


0 


0 


1 


NWZ 


10 


5 




0 


5 


18 


13 


3 


20 


7 


16 




1 


0 


1 


SWE 


4 


5 


3 


0 


2 


6 


4 


1 


8 


1 


5 


1 


1 


2 


THA 


16 


7 


8 


2 


9 


25 


22 


4 


37 


7 


17 


1 


2 


6 


USA 


7 


2 


1 


1 


3 


14 


9 


2 


21 


1 


10 


1 


2 


2 






BFL 


CBC 


CON ENG FIN FRA HUN 


ISR JAP 


LUX NTH 


NWZ 


SWE 


THA 


USA 


^80 


72 


57 


69 


65 


44 


92 


134 


20 


'01 


41 


63 


53 


33 


84 


62 



Table 5 shows that thr number of Items for several comparisons 
nay differ considerably. It Is however Important to stress that 
In some cases this Is due to the absence of Items which fulfill 
the OTL>80X condition, so a country with a very heterogeneous 
curridculum and comiequently no Items with OTL>80Z Is hardly 
represented with Items In this analysis and consequently doesn't 
have many countries to compare %d.th. Therefore the bittom-row of 
table 5 shows the number of Items which fulfill the condition 
OTL>§pZ within each country. The number of these items are 
relatively low for Israel, Sweden, Luxembourg and Finland (which 
Is consistent with the overall statistics In table 1). 
So the less the number of Items with OTL>80Z , the less the 
chance that there will be Items which fulfill all the conditions 
for this analysis. This disadvantage might be circumvented by 
calculating within each country p-values only for those students 
which had an OTL for that item. However this calculation cannot 
be done straightforward as a number of other variables have to 
be controlled simultaneously in order to prevent unfair 
comparisons . 

In table 6 for each country a short description is given of the 
information which is available through table 5 and the content 
of the items. We repeat that our analysis is a conservative one 
and only reveals the areas in which relatively poor achievement 
Is Occurring. 
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Table 6: description of weak areas/items per country 
COUNTPY WEAK AREAS/ ITEMS 



Belgium-Flemish 

Canadian-BC 

England 



Finland 

France 

Hungary 
Israel 

Japan 



LuLxembourg 
Netherlands 
New Zealand 

Sweden 

Thailand 
United States 



the calculation of areas of plane figures 
and surface areas and volumes of solids. 

the calculation of areas and arithmetic 
based on word problems. 

fractions, exponents, multiplication with 
decimal numbers, reading of scales, 
arithmetic based on word problems, 
calculation of areas and volumes, 
simplification of algebraic expressions 

fractions and the subtraction of negative 
numbers • 

calculation and estimatiom of areas, 
percentages and fractions 

fractions and the calculation of areas 

13: if P-LW, P-12, ]>3 then W-? 
166: if X— 3 then -3y«? 
i73: 7 X (3 + 9) is equivalent to 

1: 2 meter + 3 millimeter equals 
11: find the midpoint of a line segment 
33: given 300 girls and 800 students, what 
is ratio boys/girls 
125: capacity of cubic container of 
10x10x10 cm in liters 

calculation of areas of figures, volume of 
solids and calculations of fractions. 

calculation of fractions and exponents, 
with the subtractioa of negative numbers. 

fractions, negative numbers, decimal 
numbers, arithmetic based on word problems 
and numberlines. 

fractions, subtraction of large numbers and 
with numberlines 

a large number of different items. 

arithmetic based on word problems, the 
calculation or estimation of areas, the 
multiplication of negative numbers, 
fractions and percentages and with 
numberlines. 
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The description above Indicates in which areas probably 
Improvement measures could be taken. It Is however Important to 
realize that the items which we mentioned are probably only a 
subset of Items which point to areas In which underachlevement 
occurs » because the selection of Items Is based upon estimates 
of OTL at the national level. Therefore It would be advisable, 
before considering such measures to carry out more detailed 
analyses and look at the performance of certain groups of 
students within a country (e.g. 10% best, 10% worse or students 
from certain types of schools) in comparison with other 
countries. This could give a better understanding of the 
question where underachlevement is located. After that the 
question should be raised why student performance on a 
particular subset of items in a c^tain country is relatively 
low. These analyses are however beyond the scope of this 
article. 

CONCLUSIONS 

In this paper we explored a method of country comparisons which 
takes account of the fact that the mathematics curriculum 
differs between countries. Our calculations show ^hat it is 
Important to take into account for any comparison of cognitive 
measures the opportunity of students to learn (OTL) the 
subject matter which is tested. The test- and OTL-data from the 
Second International Mathematics Study show that the Implemented 
mathematics curricula- differ within and between countries. Some 
groups of countries with comparable curricula could be found. By 
using OTL- and test-data simultaneously « we made a first step 
tovards the identification of potential problem areas in which 
curriculum-developers and teacher trainers could take a closer 
look in order to improve the quality and outcomes of education. 
Of course more work has to be done to find out how powerful the 
OTL-measures are and especially how much they enhance the 
process of interpretation of the data. In this respect we 
consider it especially useful in further analyses to compare 
certain subgroups (e.g. top 10% vs. bottom 10%, boys vs girls, 
«tc.) of students between countries after controlling for OTL. 
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APPENDIX I 
TESTITEMS 
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2 metres 3 millimetres is equal to 

A 2.0003 metres 

B 2,003 metrer; 

" 2.03 metres 

D 2.3 metres 

- 5 metres 



Ci 



y is equal to 

A 0.20% 
B 2% 
C 5% 
D 20% 
E 25% 



3. If 5a: + 4 = 4x - 31, then x is equal 



to 



A -35 

B -27 

C 3 

D 27 

E 35 
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Four 1-litre bowls of ice cream were set out at a party. 
After the party, 1 bowl was empty, 2 were half full, and 
1 was three-quarters full. How many litres of ice cream 
had been KATEN? 




None of these 



8.8 m 



6*9 m 



Which of the following is the closest approximation to the area of the 
rectangle with measurements given? 



A 


48 


in' 


B 


54 


V? 


C 


56 




D 


63 




E 


72 





21 













T ■ '" 




1 — ' 




r'l 














































































































—I 









Ql square unit 
The area of the shaded figure, to the nearest square unit, is 



A 


23 


square 




B 


20 


square 


units 


C 


18 


square 


units 


0 


15 


square 


units 


£ 


12 


sq-.iare 


units 



o 

* Q R 












1 


M K 0 
2 


• 


X W 



The diagram shows a cardboard cube which has been cut along some edqes 
and folded out flat. If it is folded to again make the cube, which' 
two corners will touch p? 



A corners Q and S 

6 corners T and Y 

C corners W and Y 

D corners T and V 

E corners U and Y 



23 



22 



I 1 

1 unit 



The iengrn . /.r 1 unat . 

Which IS the best estimate for the length of PQ? 



A 2 units 

B 6 units 

C 10 units 

D 14 units 

E 18 jnits 



On th^ '5'^al«» the reading indicated by the arrow is between 
A =^1 and 52 
P ^7 ,ind 58 
C 60 ana 62 
D 62 and f4 
E 64 and 66 




23 



A solid plastic cube with edges 1 centimetre long weighs 1 gram. 
How much wall a solid cube of the same plastic weigh if each edge 
IS 2 centimetres long? 



A 8 grams 

B 4 grams 

C 3 grams 

D 2 grams 

E 1 gram 



On a number line two points A and J are given. The point A is 
-3 and the point B is +7. what is the point C, if B is the 
midpoint of the line segment AC? 



A - 13 

B -\ 

C + .2 

D +12 

E +17 



A painter is to mix gr^en and y.Ilow paint in the ratio of 4 to 7 to 
obtain the colour he wants, if h« has 28 litres of green paint, how 
many litres of yellow paint should be added? 



A 11 

B 16 

C 28 

D 49 

E 196 



25 



2^ 



13. If P = LW and if P = 12 and L = 3, then W is equal to 

» I 

B 3 
C 4 
D 12 
E 36 



A model boat is built to scSile so that it is 3^ as long as the 
original boat. If the width of the original boat is 4 metres, 
the width of the model should bt 



A 


0.1 metres 


B 


0.4 metres 


C 


1 metre 


D 


4 metres 


E 


^0 metres 



^5^ The value of 0.2131 x 0.029S8 is approximately 



A 0.6 
0 ^ 0-06 



C 0.006 
D 0.0006 
E 0.00006 
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(-2) X (-3) i<5 equal to 

A -6 

B -5 

C -1 

D 5 

E 6 
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The length of the circumference of the circle with centre at 0 is 
24 and the length of arc RS is 4. what is the size in degrees of 
the central angle ROS? 



A 


24 


B 


30 


C 


45 


D 


60 


E 


90 



In a discus -throwing competition, the winning throw was 61.60 metres. 
The second place throw was 59.72 metres. How much longer was the 
winning throw than the second place throw? 



A 


1.12 metres 


B 


1.88 metres 


C 


1.92 metres 


D 


2.12 metres 


E 


121.32 metres 



28 



27 




A 


20* 


B 




C 


60* 


D 


80* 


£ 


100* 




^ is equfil to 



A 


75 


B 


TO 


C 


65 




CO 


£ 


40 
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23. 

20 m 
■h a 



A square is removed from the rectangle as shown, what is the area 
of the remaining part? 



A 


316 




B 


300 




C 


284 




D 


80 




£ 


16 





2^. Cloth is sold by the square metre. If 6 square metres of cloth 
cost $4.80, the cost of 16 square metres will be 



A 


$12.80 


B 


$14.40 


C 


$28.80 


D 


$52.80 


£ 


$128 



25. The air temperature at the foot of a mountain is 31 degrees. On top 
of the mountain the temperature is -7 degrees. How much warmer is 
the air at the foot of the mountain? 



A 


-38 degrees 


B 


-24 degrees 


C 


7 degrees 


D 


24 degrees 


£ 


38 degrees 



30 



29 



26. 0.40 X 6.38 is equal to 







B 


2.452 


C 


2.552 


D 


24.52 


E 


25.52 



oi tea m Kg daas he now ha^e? 



A 


a: - 


15 


- 2y 


B 


X + 


15 


* 2y 


C 


a: - 


15 


* 2y 


D 


a: * 


15 


- 2y 


£ 


None 


of 


these 



31 



30 



28. 




In the figure the little squares are all the same size and the area 
of the whole rectangle is equal to 1. The area of the shaded part is 
equal to 



B 
C 
D 



1 
3 

2 
5 

3 
8 

1 
2 



29* The distance between two towns is usually measured in 
A millimetres 
B centimetres 
C decimetres 
D metres 
£ kilometres 



30, 



The table below gives the relation between the height from which a ball 
is dropped {d) and the height to which it bounces ib) . 





50 


80 


100 


150 




25 


40 


50 


75 



Which formula describes this relation? 
A b ^ 



B 

C 
D 



2> « 2d 

h * + 25 
b ' d ' 25 
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31 



31. 



2 3 . 

•g + — IS equal to 



13 



c ^ 
40 

D 16 
15 

E 31 
40 



3 

32. 7— is equal to 



A 7.03 

B 7.15 

C 7.23 

D 7.3 

E 7.6 



Cii 



33. In a school of 800 pupils, 300 are boys. The ratio of the number of 
boys to the number of girls is 



A 3:8 

B 5:8 

C 3 : 11 

D 5:3 

E 3:5 
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What is 20 as a percent of 80? 



A 


4% 


B 


20% 


C 


25% 


D 


40% 


£ 


None of these 



The sentence "a number x decreased by 6 is less than 12" can be 
written as the inequation 



A 


X 


- 6 > 12 


B 


X 


- 6 > 12 


C 


X 


- 6 < 12 


D 


6 


- X > 12 


£ 


6 


• X < 12 



30 is 75% of what number? 

A 40 

B 90 

C 105 

D 225 

F. 2250 • 



Which of the points A. B, c. D, E oa this number line corresponds to -? 

8 

# A B C D £ I 
* > i { < I • > i i I I I ' I i » 

0 1 
A point A 
B point B 
C point C 
D point D 
E point E 
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38. 20% of 125 is equal to 



A 


6.25 


B 


12.50 


C 


15 


D 


25 


E 


50 



y 

2- 
1 


1 








I 2 3 % * 


•2 






• P 







What are the co-ordinates of P? 



Oli 



A 


<-3. 4) 


B 


(-4. -3) 


C 


(3. 4) 


D 


(4. -3) 


E 


(-4. 3) 
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Vhich of the following is equal to a quarter of a 

million? 

A 25 250 

B 40 000 



4 000 000 
3) 250 000 
E 2 500 000 



In which diagram below is the second figure the image 
of the first figure under a reHection in a line? 



B 




F 



F 1 
FT 



37 









36 






Which is the closest estimate for the answer to 5« + 63 ? 






A 


about 8 






B 


about 11 






C 


about 12 






D 


about 15 






£ 


about 51 








Earlville 








« km kmV 


i ( 




Kauri 


Hill Rimu Chase 


I 

•1 




The Davis family took a car trip from iCauri Hill throxagb 
Bimu to Chase. They then drove l>ack to Bioni throu^ 
Earlville, and then returned to their homfi in Kauri Hill. 
If the total distance th^ drove was 113 JcLlonetres, how 
far is it from Kauri Hill to Eimu? 






A 


20 kilometres 


1 

1 




B 
C 
L 


33 kilometres 
40 kilometres 
73 kil(»netres 






£ 


60 kilometres 






A number x is multiplied lay Itself and the result is added 

to four times the original* jxumber* This can be expressed 
as 






A 

B 
C 
D 
E 


+ 4 
X + 4 
2x + 4 
x(:^ + 4) 
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The triangles shown above are congruent. What is «? 
A 52 



B 
C 



E 



55 
65 
73 
75 



A 15 centimetre piece is cut from a ribbon 1 metre long. 
What is the length of the remaining piece? 
A 85 cm 

B 115 cm 

C 985 cm 

D 1015 cm 

B 9985 cm 



39 



38 




If m is the direction of projection and ^ is the axis of 
projection, which of the', f ollowiiig statementB is coSect? 



A 
B 

C 
D 
£ 



P(A) - B 
P(D) - C 
P(D) • P 
P(G) - H 
P(C) - D 




3.2 cm 



1.8 cm 

The figure above shows a i«ctaii«ular box. Which of the 
following is closest to the volume of this box? 



A 


16 


cm.' 




18 


cm' 


c 


26 


cm' 


I) 


56 


cm 


£ 


48 


cm 



40 



50. 




Lines J and SB arc parallel. Two angles which add up to 



51. 



A angles 1 and 3 
B angles 4 and 6 
C angles 2 and 3 
D -ngles 2 and ^ 
E angles 1 and 8 



li'2^'po'2ts'°a?Io'^ °' ' ^'"^^^ over 5 ganies. 

x«^w inaiy points altogether were scored in the 5 games? 



A 

E 
C 



3 
3 

5 
3 



Cli 
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52. 


Test Score 


Tally 


Frequency 






4 

5 
6 

7 
8 

9 
10 


• 

/ 

/// 

/)scy / 
// 

//// 

/// 

/ 


1 

3 
6 
2 
4 
3 
1 





The table shows scores for a class on a lO-polut test 
Eow many in the class made a score OREAIER San 7? 



A 

B 
C 
D 



2 
8 

10 
12 
20 



41 
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55. 



'II' 




The figure above shows a wooden cube wltv, «r,« 
comer cut off and- shaded. ^cTof ?olio • 
drawings shows how this cube would ?Lv 1 
from directly above it ^ ""^^^^ 




B- 




£ 
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X 


, 

5 


6 


P 


y 


7 


Q 


35 



The table above shows the values of x and yhere x 
is proportiozial to y. What are the values of P and Q? 

A P « 14 and Q « 51 

B P « 10 and Q « 14 

C P - 10 and Q - 51 

3) P = 14 and Q - 15 

E P = 15 and Q = 14 



let row 1 
2nd row 1-1 

row 1 _ 1 + 1 

4th row 1 « 1 + 1 « 1 

row 1 - 1 • , . 1 + 1 
What is tbe sum of the 50th row? 

A 0 

B 1 

C 2 

J> 25 

B 30 



1.0 3.1 

-I < i I I I I I I I .1 - 

A 

The position on the scale indicated Tjy the arrow is 
A 1.004 
B 1.04 
C 1.06 
D 1.4 

E 1.8 

44 • 



^3 




Tine (hours) 



The graph bLows the distrnce travelled liy a tractor 
during a period of 4 nours. IIcv fact is the tractor 



moving? 




A 


1 kilometre per hour 


B 


2 kilometres per hour 


C 


A kilometres per hour 


D- 


6 kilometres per hour 


E 


Thero is not enough information 




^ 10 cm ' »■ 

What is the area of tba parallelogram? 



A 


30 cm^ 


B 


56 cm^ 


C 


2 

48 cm 


D 


2 

60 cm 


E 


80 cm^ 



0.004 ;24.56 
In the division above, the correct answer is 
A 0-614 
B 6.14 
C 61.4 
D 614 
E 6140 
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The circle graph shows the proportions of yarious 

grain cropc produced 1^ a country • 

Which of the folloidng stat^oents is TEUE? 

A More oats than zye is produced. 

B TbB largest crop it* barl^. 

C Equal quantities of lAieat and 
barley are produced. 

2) She smallest crop is oats« 

S Wheat and oats together sake tq> less 

than half the total grain crop* 



46 
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price of an article was $100. 
S'iS'of "^"'^ ^ ^« reduced 



A 
B 
C 
D 
E 



S90 

S99 
8100 
$101 
$110 



If 10^ X 10^ 
A 4 
B 5 
C 6 
B 8 



10 tJien n is equal to 



A car takes 15 minutes to travel 10 kilometres. 
What is the speed of the car? 

A 30 kilometrvs per hoxur 

B 40 kilometres per hour 

C 60 kilometres per nou* 

B 90 kilntetres per hour 

S 130 kilometres per hour 



If X « -3, the value of -yx is 

A -9 

B -6 

C -1 

3> 1 

S 9 



A 




B, SB, and fiz« intexaectins atzfti^bt lijws as ahown 
above. 2Jxe sizes of certain aa^es are shown, x is equal 



A 


54 


B 


62 


C 


64 


B 


126 


£ 


128 



Khan x - 2, Jg j is squal to 



A 


11 


B 


3 


C 


11 




5 


3) 


9 







I 

5 



48 



HI 



69. 




-r -1 J 1 2 3 
Vhat is the area of triangle PQR? 

A 5 square units 

B 6 square units 

C 9 square unit? . 

D 12 square units 

E 18 square units 



70. 



ERIC 



■is 


the square 


A 


6.25 


B 


50 


C 


e? 


D 


625 


£ 


900 



4D 



its 



71 




T'le liQzxe Q?.ST is a square end PQ7 a-: equilateral 
triangle-. If ?Q = 6 cm then the area of the 3qu3.re 



2.Z 



A 


64 CO 


B 


48 cm^ 


C 


40 cm 


J> 


Hi. 2 
36 cm 


E 


24 cm^ 



72- 



Peter and Paid decided to start saving oon^. ieter can 
save 3 dollars each month and Paul can save 5 dcllars. 
At this rate, after how many months will Paul nave * 
exactly 10 dollars more than Peter? 



Cli 



k 


2 


B 


3 


C 


4 


D 


5 


S 


8 



ERIC 



50 



i<9 

0.00046 IS eqvial to 
A 46 X lo"' 

B 4.6 X 10"' 

Z 0.46 X 10^ 

2 -i..-. X 10" 

E 46 X iqS 



M f) points can be joined to the point 



A (-2,3) 

B (2,-3) 

^* l2,3) 

D (-2, -J) 

2 (4,-3) 



51 



50 



75. 



Cii 
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*«nicn cf the following se^ue.ices of nucbers is in 
zne oraer in which they occur from left to right 
on the number line? 



A 0, 1, -1 



B C, -1, 1 



I 



D -1, 0, - 4 



E 



1_ 
2 



' 9 



51 



72 is equal to 
A 7200 
B 720 
C 72 
0 7.2 
E 0.72 



77. 



Which of the following is thirty-seven thousandths? 



( 





37 000 


B 


37 


C 


0.37 


D 


0.027 


F. • 


O.0037 



78. 



The petals on 100 flowers of different kinds were carefully counted, 
and the results are shown in this table. 



Ko. of petals 



10-12 
13-15 
16-18 
19-21 
22-24 



Frequency 



5 

22 
4B 
18 
7 



How many of the flowers had fewer than 19 petals? 



ERIC 



A 


48 


B 


52 


C 


73 


D 


75 


£ 


93 



53 



52 



There -are 7 000 000 airlc 

Popula-.aon of 36 000 000! Tf'l iTr.l'" °' ' ^"""^^^ ^^^^ a total 

show.n, the dxstrabut.on of the popolataoT J^'' '^'"'' ^"^^ 

sector repres.nt.n, ,..,3 onde thT ',f:o:i"\:' ^"^'^ 



20* 
2J^ 



i ■■ 


-J 




2 


4 


1 — 










n 


-1 


— ( 


5 


9 



ror the tatU. showr, a formula t:.at relates « and n is 



H a 

0 



53 




The Unf - iM a lirK-. of syinr.ietrs .-or fiqure A>i:de . The sizs of 
anqle BCD is 



A 
B 



D 
E 



70' 



Rosemarie wdked from Riverview to Bridgeport, which are 3.1 kilometres 
apart, Dunn.; her walk she losr her watch, went back 1.7 kilometres to 
find It, and then continued in the original direction until she reached 
Bridgeporr. How many 'lilometres had Rosemarie walked altogether when 
she arrived at Briv ;aport? 



A 


1,4 


B 


4.8 


C 


6.5 


D 


8.2 


£ 


None of these 




A 


30 


B 


50 


C 


60 


D 


110 


£ 


150 



had three test scores of 78. 76 and 74. while M^ry h i scores of 
82. and 74. How did Joe's average compare with Mary's? 



A 


Jot-'s 


was 1 point, higher 


B . 


Joe • s 


was 1 point lower 


C 


Both averages were the sane 


D 


Joe's 


was 2 points higher 


E 


Joe' s 


was 2 points lower 



3 
5 

2 — is equal to 

7 



A 21 
10 

B _5^ 
12 

C 10 
21 

35 

E 31 
35 



56 



55 




56 





- 3 ^ 


15 








15 - 3 


(1) 






12 


(ii) 


s» 


*** s 


12 








6 


(xii) 


8» 




2 


(iv) 



The fiti^t error in the above reasoning, if one exists, FIRST APPEARS 
3n line 



A 


(1) 


B 


(li) 


C 


(lii) 


D 


(iv) 


£ 


None 




ERIC 



58 



57 



89. 



( 



0 



90- 




\^ " T ^.nJl•u^nt and their corresponding sides 



^ clidt- refleotmn 
C xotation 



^^'^1*" following operations with whole numbers will ALWAYS 



I Additicn 

II Mult jpliciJtior. 

III Division 

A I only 

B IT .^nly 

III only 

D I ond II only 

P II and III on.'y 




5D 

Bhiil COPY AVAILABLfc 



58 



The value of 2' x 3^ is 



A 3.1 

r 36 

D 72 

£ None of these 




ERIC 



60 



59 



93. 



2 cr. 2 CT' 2 c- 
^ 



2 cn 



\ 



\ 



? cm 



The rectangle shown above is cut along the dotted lines 
and the three parts put together, without overlapping, 
to give the figure shown below. 



The area in sauare centimetres of this figure is 



A 


B 




B 


10 


ctn^ 


C 


12 


cV 


D 


14 


2 


£ 


16 





61 



60 



9^ 



60 
60 
lo 

20 







1 












i- 
































H 






























- 




































































\ 
























n:ar B 


















































4ff| 


1 









2 . 3 
ritne in Hours 



How much longer does it take for car B to go 50 kilometres than 
1-: does f.^r c^r A to 50 kxiometre-?? 



A 


I 


htnu 


15 tninutf^-s 


P 


1 


hour 


^0 tninutp 


c 


2 


hours 




D ' 


2 


hours 


minutes 


£ 


2 


hoi.zs 


mmutfs 



'«;hirh of th*»se numbers is a orime number? 



€ 



A 


21 




22 


r 


23 


n 


24 


E 


2*^ 



ERIC 



62 



61 



96 




Cuadi ^lateral ABCD is a . 



( • A rhombus 

P Parallelogram 



^ sqi)ar#- 

r"^'tanql#- 
E * fic^ni- of tnase 



N is equal to 



Ci : 



A 


N 


0 


f< 


K 


20 


I' 


K - 


1011 01 


D 


N « 


100 


C 


None 


of these 



98. 



If there are "^00 ralor^^e mn 

«>any calories are there in - * 

tnere in a 30 gram portion of that food? 



A 


SO 


h 


loo 


C 


900 


0 


loon 


£ 


9000 
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99. 



4-. 



P 8r - li; 
c fir;- 
D 7j* - . 



100, 




Wiiich of these is a correct statement for this triiingle? 



C a: « 4* - a*' 



D a:' = 4' - 3' 



E a; « 4 + 3 



ERIC 
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101. 




lOlT 



16m 



X is equal to 



A 


4 m 


B 


6 m 


C 


8 m 


D 


10 m 


£ 


12 m 



102, 



I 

! ! 1 
I ; : 

4-L 




The large square has area 1 square unit. The area of the 
shaded part is 



A 14 square units 

P 1.4 square units 

C 0.14 square units 

D 0.014 square units 

E 0.0014 square units 



ERIC 



f>5 



5i| 




A 
B 



6x8 en- 

f X 8 

— r — cm* 



10 X 6 2 
r — err. 



16 X 12 2 
r cm 



20 X 12 2 
2 



If I' dollars are shared equally among four boys, how many dollars 
does each boy receive? 



A - 4 

B 4 



y 

E 4:^ 



105. (-^) - (-8) is equal to 



A 


14 


B 


2 


C 


-2 


D 


-10 


£ 


-14 



65 



The length of a box was measured and found to be 9 centimetres TO 
THi; NEAREST CENTIMETRE, which of these coiald have been the length 
of the box measured more accurately? 



A 


10 cm 


B 


9.9 cm 


C 


9.62 cm 


D 


9.6 cm 


E 


8.6 cm 



The picture above shovrs how Pedro used a short trei to find the height 
of the tall tree. What answer should Pedro get? 



A 10 metres 

B 12 aw»tres 

C 14 metres 

D 17 metres 

E 20 metres 



n 




15m 



I 



f)7 



66 



108. 



^"75 IS between 



B 
C 
D 
E 



4 and 5 
? and 6 

6 and 7 

7 and 5 

8 and 9 



109- 



(22 X 18) - (47 4 59) is equal to 



I 



i ^» 



110- 



A 
B 
C 
D 
E 



290 
300 
384 
408 
502 



of thtm come to school 



There are 35 students in a class. 
2 

by bus, another - come by bicycle. How many come to school 
by other means? 



A 


7 


B 


14 


C 


21 


D 


28 


E 


35 



67 




'•^2- wnich of «•! e fcllowmc; is most likely to be nearest to ti 
normal ms"" 

A 6.5 kg 

B B5 kg 

C 135 kg 

D 850 kg 

E 1850 kg 



113- Which of the following is a pair of equivalent fractions? 



-and- 



— and - 
o 3 



4 ,14 
jand- 



5 ^""^ 15 



2 ^"'^ 24 



ERIC 
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»aKf /L''- ^ al=„, the dotud s.d.s to 



A 




: J 














B 















t±3 



115. if - J is equal ^.o 



fi 



2 
3 

9_ 
10 



4 



4 



ERIC 
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are five bla.\ buttons and cnt , ..a button in a iar Tf ' 
-on at ..„ac», .s the ..„\",^? 0^:1:: ^r.".!" /" 



1 \6. There are 
one but 

button. ^"^ ! --'^"...ijjiv tnat you will get the red 



B 1 

C 1 
5 

D 5 

6 



9i.e result: Z cJ'^'.:^s^ZUT. ^ '^-:/»"->- -*icH .Ul 
» note the „u,»«r of empty SLOSH bottles in the robbi.h bins. 



V- 

£ 



70 



1l8. 



..--'up of rhildren was divided into 7 teams with nine in each teani. 
Lattr, the same yroup of children was divided into teams with seven' m each 
team. How many toanis were there then? 



B 

C 
D 
£ 



8 
9 

16 
63 



119, 



If two triangles are SIMILAR, which of the following statements is TRUE? 

A Their corresponding angles MUST be equal. 

B Their corresponding sides Hw. T be equal. 

C Their corresponding sides MUST be parallel. 

D They MUST have the same area. 

E They MUST have the same shape and size. 



120. 




1 2.3 1* 
Time in Hours*. 

Three hours after starting, car A is how many kilo»etres ahead of 



czr B? 



A 

B 
C 
D 



2 

10 

15 

20 

25 



ERLC 
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71 



121 









































1 




























M 


c 








X 






















iC 





























Suppose you start at -:oint M(-l -li mr,.^ . a- ^ 

then turn Uft .„a „„ve ^n. i ^ ti'tL^tnt" r!',"' " 

l.ft and „„ve on. unit, y„„ „ni now .e « t^eZnt':it"crdrSe"s"" 





(1. 


-2) 


B 


(0, 


-3) 


C 


(0, 


-1) 


D 


(-1. 


-2) 


£ 


None 


of the above 



122. The cost of printing greeting cards consists of a fjxed charae of 

the \IT * "'"^"^ °' ■ card printed Sh^ch of 

rJlntiigTca^dr^'""^ ^° determine^he co;t o^J*^' 

C< " (100 + €«) cents 

B cost - (106 + r) cents 
C cost •= (6 + lOO-;) cents 
- cost = (106:-) cents 
~ cost = (60"i«) .ents 



ERIC 
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72 



"Six times a certain number (call it q) equals the sum of eight and twice 
the number.*' This can be written as 

A 6q = 2(8 c?) 

B eiq +8) ^ 2q 

C 6{q B) = B 2q 

D 6q - S 2q 

E q ^ 1 



Candidate A received 70 percent of the votes cast in an election. If 
420C votes were cast in the election, how many votes did Candidate A 
receive? 

A 2800 

B 2900 

C 2940. 

D 3000 

£ 4130 



What is the capacity of a cubic cor*-iiner 10 cm by 10 c» by 10 cm? 



A 


1 litre 


B 


10 litres 


C 


100 litres 


D 


1000 litres 


£ 


1000 centimetres 



73 



126. 



If X = 1/ = 2 = 



A 
6 
C 
D 



X 2 

1, then — - — is equsl to 
X + Zv 



-2 

-1 

0 

1 
2 



Michael has a large number of wooden blocks which are cubical in shape 
with eacL edge 1 centimetre long. What is the maximum number of these 
blocks that can be used to fill a rectarular box with interior 
dimensions 10 centimetres long. 10 cent: 3tres wide and 7 centimetres 
high? 



A 


27 


B 


70 




140 


D 


280 


E 


700 



If the ratio of 2 to 5 equals the ratio of n to 100, then n i 



equal 


to 


A 


10 


B 


20 


C 


40 


0 


150 


E 


250 



75 



One bell rings every 8 minutes, a second bell rings every 12 minutes 
They both ring at exactly 12 o»c. ck. After how many minutes will they 
next ring toqether? ^ 



B 12 

C 20 

D 24 

E 96 



What is the SUKFACZ AHEA of this solid rectangular box? 




9 cm 



o cn 



A 50 square centimetres 

B lOD square centimetres 

C 114 square centimetras 

D 216 square C^^.timetres 

E 228 square r^ntimetres 



76 



75 



A 0.00003.- 5 

B 3.23000 
C 32 300 

D 323 000 

32 300 000 



The speed of sound is approximately 340 inetres per second . How long 
will It take before the sound of a car horn reaches your cars if the 
car is 714 metres away? 



0.21 seconds 
B 2*1 seconds 
C 21 seconds 
D 210 seconds 
£ Ncne of these 



A quadrilateral MUST be a parallelogram if it has 
A one pair of adjacent sides equal 

one pair of parallel sides 

a diagonal as axis of symmetry 
D two adjacent angles equal 
£ two pairs of parallel sides 



77 



76 

Which of the following is FALSE when a, b, a,id c are different real 
riumbers? 

A . + i*v + = a + ri? -r 
B a'c = ba 
c + i = 

r i::r. c = a(bc) 

74.236 rounded to the nearest HUNDREDTH is 



A 


74.2 


B 


74.3 


r 


74.23 


n 


74.24 


£ 


74.240 



A bowling l?all tr-i-'els 4 metres per second. Thefdistance nS^metres 
travelJ'*d in t seconds is given by d«4t. In the table below x is 



to 




" 1 

t'J J 


0 


1 

0 ; 


1 


4 1 


2 


6 \ 


3 


X 


4 i 

1 


\ 

i 



• 1^ I 

10 
12 

D 14 

78 



77 



137. 



o 

i 5 



ttn 



WeeK 

In the graph, rainfall ir; cc;,t.)mcL.^c is plotted fox 13 weeks, 
weekly rainfall during the period is approximately 

A 1 centimetre 

b 2 centimetres 

C ^ ? centimetres 

D 4 centimetres 

E 5 centimetres 



The average 



^3B- X45 is equal to 



A 


1378 




1458 






c 


5890 


D 


6290 


r 


7290 



ERIC 
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139. If S€>7tne"t- „»re dr^wn for each figure shown below, it would divide 

'r the CiC::~. two .-i-.tioi uent triangler Which figure? 




B 



I) 



V 




1i»D. 



I'he arillimetic mean {average) of: 
A 2.40 
B 2.55 
C 3.75 
■■.65 

a None of thee 2 



1.50, 2.40, 3.75 is tequal '.y 



ERIC 
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A 


Foir.t 


F 


B 


Point 


r 
k 


C 


Point 


R 




Point 


S 


e 


Point 





ERIC 
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Since 


4x9 = 


A 


4x9 


B 


4x3 


C 


2x9 


D 


2x3 


E 


\/5 x\/3 




If, in the given figure ?5 and S§ are intersecting straight lines, then 
X + 1/ is equal to 



A 


15 


B 


30 


C 


60 


0 


180 


E 


300 



1^5. 



15 
A 

B 



2> 

is equal to 

a ' 3b 
15 

5a - 15b 
15 

a-b 
10 

a-h 
75 



None of these 



ERIC 



82 



81 



Tne picture shows some black and some v^ite marbles. 
Of all these marbles what fraction is white? 



o •o 
# o • o 



2 

^ 6 
D 

10 



E ± 
10 



What is the volume of a rectangular box with interior diawneions 
IC cm longc 10 cm wide, and 7 cm high? 

A 27 cm^ 

B 70 cm^ 

•* 

C 140 cm'^ 
D 280 cm^ 
E 700 cm"^ 



S3 



82 



ins. 



A runner ran 3000 metres in exa^.ly 8 minutes, 
average speed in metres per second? 



What was his 



3.75 



6.25 



C 16.0 



D 37.5 



E 62.5 



C 



• (2,7) 
•(2.3) 



The straight line joining the poiMa (2,3) and (2., 7) cuts the 
straight line joining the poihts il,4) and (o,4) at the point 



(4,2) 
(1.4) 
(1,3) 
(2,3) 
(2,4' 



ERIC 



84 



83 



The set of integers less than 5 is represented on one of the 
nairber lines shown Irelow. which one? 



•2 


•1 


0 


1 


2 


3 




5 


6 


-2 


-1 


0 


1 


z 


3 




S 


6 






0 


1 


2 


3 




5 


6 


•2 




0 


1 


2 


3 




5 


€ 


-2 


-1 


0 


1 


2 


3 




5 


6 



y ' Which of the following is (are) TRUE? 



I (53 X 73) X 17 = 53 X (73 x 17) 

II 133 X (78 + 89) = (133 X 7b^ + 09 

III 133 X (78 + 89) = (133 X 78) + (133 X 89) 

A I only 



B II only 

C III only 

D I and II only 

K I and III only 



ERIC 
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Earh of the small squares in the figare is 1 square unit 
.vnx.. 15 the best estiiwk tui ihe area of the shaded region: 



B 



10 square units 
12 square units 
14 square units 
16 square units 
18 square units 



Here is a' table of da!.a and a graph the same data. What is x? 

Number of Cars * Frequency 
0 or 1 2 
^ or 3 X 
4 or 5 7 

6 or i 3 

Q) — 
U ■■ 

0 I 1 1 1 

0-1 2-3 6-7 
Number of cart: 

A % 
B 3 
C 4 

0 5 8G 



85 
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The area of the shaded circle is what part of the area of the 
large circle? 

4 




1 

6 



B 



1^ 

5 



1 
4 



( 



1 
2 



155. Find the sum: 

3 weeks 5 days 
9 weeks 6 days 

A 12 weeks 1 day 

B 12 weeks 4 days 

C 13 weeks 1 day 

D 13 weeks 4 days 

E 13 Weeks 11 days 



ERLC 
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156. 



•; 9 

? 7 



5 

3 - 
2 

1 



0-5 S-10 n-15 

Time (in minutes) 

The graph si- .s the time of travel by pupils from home to school, 
How many pupils must travel for MORE than 10 minutes? 



A 


2 


B 


5 


C 


7 


D 


8 


£ 


15 



157. 



Matchsticks are arranged as follows: 

Ci> rij> izcij> 



ERIC 



If the pattern is continued, how many matchsticks are used 
in mak^'ng the 10th figure? 



A 
B 
C 
D 



30 
32 
36 
39 
42 



88 



87 



158. Subtract: 

1054 
- 865 



A 189 

B 199 

C 211 

D 289 

E 299 



^o9. In a school election with three candidates, Joe received 120 votes 
Mary received 50 votes, and George received 30 votes. What 
percent of the total number of votes did Joe receive? 



A 






10* 


B 


40% 


C 


60Z 


D 


80% 


£ 


120% 



-,60. On level ground, a boy 5 units tall cast a shadow 3 units lonq 
At the same time a nearby telephone pole 45 units high cast a 
shadow the It jth of which, in the same units, is 



24 



B 27 



30 



60 



75 



89 



88 



161- 



One- of Lhe follo.-ing figures is congruent with the figure above. 
Which one? 



8 



7 



The symbol P H Q represents the intersection of sets P and Q and the 
symbol P u Q represents the union of sets P end Q. Which of the 
following represents the shaded portion of the d.,agram below? 




A (F .*! Q) u K 

B P U (Q n R) 

C P n .V u 

0 (P n Q) n R 

E (p u Q) n R 



90 



163. 



89 



D G E 

Given vsctorsijand w as shown in the figure above, what is DB, 
the vector fron D to B? ^ 



V W 



c W - V 



E V ZU) 



5x I Ux 



A C B ' 

If AB is a straight line, what is the size in degrees of angle BCD? 

A 20 
B 40 
C 50 
0 80 

E 100 

91 



90 



165. 



Which equation is true for ALL values of n? 



A 2 + n = n + 2 



B 3+n = 4+ 2 



C n + 1 = 1 



D 2n + 1 = n 



E n + 3 = 3n 



iiiij 



ili:- 



lijj ■ €■ 



ERIC 
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PL5PILS IN FORMS l,>c,3, AND 4 
22 I 



20 
18 

16 



12 

en 

r 10 

c 



i 

i 



o 



77 



I 

i 



i 
1 



2 3 

FonTiS 



|(Urlii 

Which of 'wheso is a TRUE statem*.-nt about the infbrr'ticn shown 
€)n the graph? 



A 
E 
C 
0 

B 



Form 2 is the smallest class 
Foims 2 and 4 have the same number of pupils 
Form 3 has tv^ice as many l^/oys «s girl* 
form 4 has more girls than bov> 

Form 1 has as many boys as th^rre are girls in fcf^^ 4 

.92 



167. 



91 



A half-turn ab'-ut 0 applied to the figure aJ^ove. Which of 
the figures oelow is the result? 



B 



N 



0 



E 



V 



ERIC 



168. 



How many pieces of pipe each 20 metres long would be required to 
construct a pipeline 1 kilometre in length? 

A 5 
B 50 

c ?oo 

D 5 000 

£ 50 000 



.S3 



''^9. In a quadrilateral, tv;o of the angles are each 110^, and the third 
angle is 90 . what is the size of the remaining angle? 



A 50^^ 



B 90^ 



C 130^ 



D 140^ 



E None of the above. 



^^70. i X i is equal to 



1 
8 



B 



1^ 

6 ' 

2 
8 



K 8 



17 K J < 7 is oquivalont to 



A X < 

2 



B jr < 5 



C X < 14 



D 05 > 5 



E .T > 14 



ERIC 
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172. 



173. 



LQTTiOnado costs conts for each bottle, but there is a refund of h 
cents on each empty bottle. How much will Henry have to pay for 
- bottles if he brings back y empties? 



A ax bj 'j^^iits 



2X - oi' cor.ts 



(:-• - cents 



D ^ f j) cents 



.E None of these 



Which of the following equals 7 x ;'3 + 9)? 

A (7 X 5) + C X 9) 

E (7x9) + (3 X 9) 

C (7 X 3) - {3 X 9) 

J) 7 X 27 

E 21 + 9 



91 

y 



4- 



1 



Q' 



D?^o^e.^ rectangle, its image after a transformation is the rectangle 
P C R s , as shown above. ^ The transformation used could have been 

A a rotation about the origin 

B a reflection in the i;*-axis 

C a translation parallel to the x-axis 

D a reflection in the CC-axis 

E a translation parallel to the y-axis. 



B 




c 








0 1 2 3 A 5 6 7 


d 9 i 




Centimetres 







According to the scale shown, thu letigth of side BC of the rectangle ABCD 
(to the NEAREST CENTIMETRE) is 



5 centimetres 



B 6 centimetres 



7 centimetres 



8 centimetres 



9 centimetrer 



96 



95 



176. -5(6-4) is equal to 

A 50 

B 26 



10 



•10 



■26 



177- 



S150 is divided in the ratio of 2 to 3, 
two amounts is 



The smaller of the 



$30 



B $50 



$60 



D $90 



E $120 



178, 



847.36 



ERIC 



In the number in the box the digit 6 represents 



A 
F 
C 
li 



6 X _i_ 

100 

6 X J_ 
10 

6 X 1 
6 X 10 



E 6 X 100 



f)7 



179. 



highway tn^'TllT"' °' Planted along a 

^nys of 



the Week 
No of Trees 


Mon 


Tues 


Wed 


Thurs ! 


Fri 












Planted 


80 


50 


60 


90 


75 



been d.a;:!"?,-;-,^^^,-^ Z^^'tT ^as 
the top Of the bar on Thursday? ^^"^ inlicate 

100, 




41 
V 

u 

^ 60 

§ 20 



Tues 



s 

-• R 



Tliurs 



Fri 



A 

fi 

C 

0 

E 



P 

Q 

R 
S 
T 



ERIC 
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PQ 

o Jk: 



to 




Age (Months) 
The weight gain from 6 to 10 months was 



A 


1 kg 


B 


2 kg 


C 


4 kq 


0 


6 kg 


E 


8 kg 



«J8 
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APPENDIX II 
DATA MATRIX 



TEST 

ITEM BFLBFRCBCCONEN6FINFRAH0NHUNISRJAPLUXNTHNUZSC0SWETHAUSA 



1 


71 


77 


50 


43 


34 


63 84 


44 


57 


41 


47 


74 


65 


32 


38 


64 


31 


40 


3 


45 


44 


18 


12 


22 


19 


42 


24 


46 


27 


58? 22 


31 


14 


25 


14 


16 


21 


4 


35 


46 


39 


31 


38 


27 


27 


25 


31 


34 


33 


29 


44 


38 


41 


27 


19 


30 


5 


59 


45 


47 


57 


44 


52 


66 


50 


65 


43 


68 


44 


58 


33 


44 


48 


41 


42 


6 


77 


65 


73 


66 


68 


65 


78 


69 


71 


55 


75 


50 


64 


66 


57 


65 


71 


53 


7 


57 


72 


74 


67 


67 


62 


75 


52 


77 


54 


82 


15 


82 


70 


70 


13 


39 


61 


8 


91 


85 


94 


93 


88 


90 


96 


80 


95 


73 


87 


71 


89 


94 


88 


81 


86 


87 


9 


42 


31 


44 


50 


43 


32 


62 


43 


43 


27 


70 


21 


44 


37 


37 


36 


31 


47 


10 


23 


20 


13 


15 


16 


15 


15 


17 


14 


25 


35 


19 


20 


13 


15 


12 


5 


10 


11 


34 


37 


40 


37 


26 


16 


36 


17 


22 


24 


30 


14 


60 


40 


29 


25 


21 


29 


12 


55 


56 


52 


57 


42 


38 


55 


50 


49 


32 


60 


30 


54 


44 


44 


30 


63 


40 


13 


61 


71 


72 


72 


55 


60 89 


70 


69 


57 


81 


58 


73 


61 


63 


48 


58 


68 


15 


28 


24 


27 


37 


32 


33 


38 


31 


41 


23 


37 


27 


34 


18 


33 


35 


22 


30 


16 


67 


71 


68 


61 


44 


73 


77 


52 


68 


76 


85 


59 


73 


46 


59 


22 


63 


55 


17 


72 


68 


57 


76 


55 


6? 


59 


67 


76 


54 


62 


52 


68 


59 


55 


77 


65 


53 


18 


k'j 


49 


56 


52 


36 


48 


56 


43 


^3 


60 


50 


29 


41 


50 


34 


28 


36 


48 


19 


39 


37 


32 


42 


33 


38 


29 


40 


71 


30 


75 


15 


42 


42 


34 


37 


42 


31 


20 


78 


77 


79 


83 


69 


78 


92 


82 


89 


73 


89 


73 


85 


63 


75 


73 


72 


73 


21 


29 


32 


33 


41 


46 


36 


29 


42 


43 


29 50 14 


47 


42 


49 


37 


35 


30 


22 


59 


69 


6S 


72 


74 


67 


54 


72 


79 


52 


87 


48 


74 


75 


74 


70 


72 


53 


23 


69 


76 


57 


60 


59 


58 


75 


70 


70 


52 


87 


77 


78 


55 


62 


56 


59 


44 


25 


64 


47 


57 


48 


48 


44 


52 


42 


58 


36 


SI 


38 


73 


54 


56 


51 


22 


^3 


26 


55 


58 


59 


64 


49 


58 


74 


55 


75 


60 


62 


67 


65 


40 


52 


56 


49 


60 


27 


74 


64 


64 


57 


62 


68 


84 


61 


78 


61 


73 


46 


68 


57 


67 


51 


67 


54 


28 


67 


61 


65 


57 


49 


53 


43 


68 


49 


50 


75 


44 


55 


50 


57 


46 


50 


57 


29 


87 


83 


93 


89 


81 


88 


94 


60 


94 


74 


90 


84 


86 


89 


79 


83 


88 


71 


30 


51 


43 


34 


37 


42 


45 


38 


40 


66 


34 


62 


30 


50 


37 


44 


41 


28 


38 


31 


69 


73 


68 


62 


41 


45 


72 


69 


67 


67 


88 


61 


65 


38 


55 


27 


47 


57 


32 


46 


46 


52 


45 


27 


42 


54 


61 


61 


52 


68 


36 


47 


24 


32 


30 


35 


41 


33 


49 


16 


61 


61 


42 


20 


15 


51 


55 


26 


31 


15 


47 


51 


43 


24 


60 


47 


36 


45 


57 


61 


60 


48 


42 


36 


48 


59 


51 


46 


37 


58 


48 


56 


47 


29 


50 


37 


48 


55 


50 


31 


36 


47 


26 


38 


52 


40 


57 


19 


52 


34 


42 


37 


33 


34 


38 


59 


64 


52 


50 


45 


57 


41 


66 


68 


61 


62 


54 


76 


43 


56 


64 


41 


48 


39 


30 


25 


59 


46 


49 


69 


59 


39 


66 


35 


80 


27 


77 


62 


70 


49 


42 


50 


40 


50 


46 


50 


46 


57 


41 


67 


60 


52 


40 


69 


12 


61 


48 


55 


43 


42 


44 


41 


86 


76 


77 


76 


67 


59 


78 


51 


70 


64 


70 


64 


71 


70 


65 


56 


40 


76 


42 


75 


65 


74 


74 


79 


81 


61 


57 


87 


51 


68 


27 


88 


88 


78 


80 


48 


70 


44 


34 


31 


23 


21 


30 


22 


33 


30 


21 


15 


35 


15 


33 


20 


28 


25 


12 


18 



OTL 

BFLBFRCBCC0NENGFINFRAH0NHUNISRJAPLUXNTHNW2SCOSWETHAUSA 



93 


0 


82 


91 


93 


94100 


0 


96 


60 


97 


94 


92 


83 


0 


94 


85 


76 


88 


0 


77 


70 


69 


47 91 


0 


98 


77 


97 


55 


79 


55 


0 


48 


92 


56 


97 


0 


86 


96 


92 


94 94 


0 


98 


62 


98 


93 


88 


88 


0 


81 


84 


84 


100 


0 


80 


97 


88 


78 98 


0 


99 


71 


88 


80 


81 


78 


u 


80 


89 


91 


83 


0 


67 


82 


83 


64 98 


0 


91 


40 


89 


40 


74 


79 


0 


59 


65 


70 


85 


0 


28 


29 


65 


22 65 


0 


91 


41 


91 


54 


80 


44 


0 


19 


35 


26 


79 


0 


88 


93 


81 


88 98 


0 


93 


57 


93 


67 


84 


80 


0 


81 


70 


83 


85 


0 


81 


91 


92 


80 99 




99 


63 


97 


64 


78 


73 


0 


87 


85 


84 


79 


0 


41 


56 


55 


48 98 


0 


98 


41 


73 


77 


59 


37 


0 


25 


79 


56 


'89 


0 


70 


64 


54 


67 83 


0 


91 


58 


87 


39 


87 


77 


0 


65 


83 




60 


0 


77 


96 


67 


4-. 87 


0 


99 


1)6 


96 


63 


58 


44 


0 


yi 


95 


89 


85 


0 


89 


91 


83 


78100 


0 


96 


83 


93 


62 


85 


87 


0 


44 


96 


87 


IOC 


0 


89 


99 


71 


92 99 


0 


96 


65 


88 


70 


81 


49 


0 


83 


87 


90 


92 


0 


96 


91 


91 


97100 


0 


99 


96 


98 


62 


92 


99 


0 


52 


99 


93 


89 


0 


76 


94 


98 


63 94 


0 


98 


66 


82 


84 


93100 


0 


84 


95 


83 


91 


0 


90 


90 


80 


78 94 


0 


97 


80 


98 


58 


78 


82 


0 


64 


98 


77 


17 


0 


14 


27 


32 


30 59 


0 


94 


27 


92 


32 


22 


17 


0 


14 


28 


23 


75 


0 


93100100 


96100 


0 


96' 63 


98 


94 


93100 


0 


96 


95 


97 


14 


0 


0 


59 


40 


28 16 


0 


97 


27 


21 


15 


63 


62 


0 


30 


68 


39 


83 


0 


81 


85 


95 


44 19 


0 


97 


61 




64 


88100 


0 




86 


81 


84 


0 


73 


91 


92 


64100 


0 


«?6 


68 


98 


95 


83 


85 


0 


73 


95 


79 


92 


0 


92 


94 


91 


87100 


0100 


93 




71 
/ o 


94 


96 


0 


OH 


79 


90 


91 


0 


94100100 


961 00 

7V X \J\J 


0 


98 


75 


97 


94 


94 


99 


0 


95 


97100 


86 


0 


70 


42 


57 


56 94 


0 


99 


78 




30 


60 


38 




29 


93 


44 


95 


0 


88 


93 


98 


89100 


0 


99 


62 


99 


89 


89100 


0 


86 


93 88 


86 


0 


90 


99 


87 


87100 


0 


96 


63 


96 


88 


93100 




87 


89 


87 


95 


0 


57 


38 


45 


35 79 


0 


97 


47 


78 


30 


31 


32 


0 


17 


41 


43 


97 


0 


94100100 


96100 


0100 


80 


98 


91 


96] 


LOO 


0 


74 


98100 


87 


0 


93100 


93 


96100 


0 


97 


68 


98 


89 


91 


96 


0 


87 


97100 


63 


0 


79 


93 


77 


61 98 


0100 


66 


97 


58 


66 


39 


0 


40 


97 


91 


88 


0 


84 


93 


89 


58 93 


0 


99 


84 


98 


77 


85 


61 


0 


76 


86 


90 


88 


0 


88 


82 


76 


93 94 


0 


98 


82 


96 


58 


92 


91 


0 


81 


96 


83 


93 


0 


89 


97 


87 


79 97 


0 


98 


90 


98 


85 


89 


72 


0 


92 


94 


98 


12 


0 


73 


61 


88 


82 62 


0100 


80 


94 


33 


95 


96 


0 


60 


59 


64 


83 


0 


37 


48 


44 


23 76 


0 


99 


13 


4 


15 


16 


29 


0 


8 


53 


48 


97 


0 


91 


99 


89 


92100 


0 


97 


55 


97 


94 


93 


91 


0 


87 


87 


89 


27 


0 


27 


40 


68 


43 90 


0100 


22 


58 


8 


91 


99 


0 


10 


25 


27 


85 


0 


79 


90 


73 


77 90 


0 


94 


66 


99 


80 


8^ 


67 


0 


78 


85 


79 
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Pi 

TEST 

ITEM BFLBPRCBCCONEWGFIrlFRAHONHUNISRJAPLUXNTHNWZSCOSWETHAUSA 



HQ 


23 30 30 29 


37 


31 


16 


34 


49 


32 


49 i6 30 


26 


40 


41 


23 


18 


A7 


91 90 84 81 84 9C 95 76 95 85 


91 


83 


91 


78 


82 


85 


79 


66 


HO 


46 31 15 


18 


24 


17 


32 


19 


0 


6 


15 


5 


12 


20 


15 


15 


22 


21 


AO 


43 45 42 46 


42 


49 


49 


48 


50 


42 


62 


48 


62 


29 


44 


44 


39 


35 


sn 


33 32 32 


32 


31 


32 


24 


37 


47 


32 


57 


15 36 


36 


28 


28 


37 


32 


^1 


80 72 82 


81 


83 


84 


84 


78 


96 


78 


85 


73 5»2 


83 


76 


79 


49 


82 




52 35 45 41 


46 


62 


48 


32 


60 


47 


34 


29 


u5 


43 


49 


63 


42 


51 




23 25 20 


20 


23 


30 


32 


24 


42 


18 


34 


13 


35 


27 


22 


24 


16 


24 




62 60 74 


63 


5e 


69 


64 


59 


56 


45 


87 


48 


68 


66 


57 


75 


42 


60 


30 


18 26 20 


18 


22 


20 


22 


25 


26 


25 


51 


7 


22 


17 


23 


18 


27 


22 


J / 


45 41 38 39 


39 


38 


47 


45 


39 


50 


41 


37 


50 


40 


o e 

35 


32 


29 


36 


J%> 


64 72 65 63 


76 


68 


81 


64 


67 


64 


76 


49 


71 


62 


58 


72 


58 


60 




66 66 65 


51 


70 68 70 64 


66 


42 


84 


50 


74 


65 


67 


50 


55 


57 


ou 


31 34 36 


35 


30 


35 


19 


48 


41 


31 


65 41 


41 


35 


33 


34 


26 


35 


^1 

0 1 


41 36 52 61 


01 
L' 


HO 


cc 


^ 7 

3/ 


65 


1/6 


59 


51 


52 


25 


30 


39 


24 


61 


o/ 


79 84 88 


83 


oi 
VI 


oo 
OO 


8/ 


77 


94 


86 


89 


58 


90 


87 


89 


88 


77 


81 




61 63 78 


65 




7 1 


7 c 

/5 


5'J 


/ A 

48 


55 


58 


53 


67 


66 


36 


AO 

48 


50 


65 


DD 


47 52 50 


44 




CA 


C7 
5/ 




50 


41 


63 32 


55 


oo 
33 


44 


14 


t o 

33 


38 


67 


53 62 53 


60 


58 


66 


51 


66 


71 


55 


84 


42 


77 


03 


64 


£ A 

60 


55 


57 


DO 


48 60 59 62 


47 


56 


56 


54 


30 


51 


62 


41 


66 


43 


54 


42 


39 


55 


70 


31 42 50 


46 


36 


19 


28 


45 


38 


34 


7 


36 


59 


O 7 

37 


/. o 

42 


19 


12 


43 


71 
/ 1 


53 66 46 


4-> 


59 


51 


55 


63 


68 


52 


78 


68 


71 


52 


67 


46 


51 


46 


72 


66 70 S3 


56 


59 


62 


62 


59 


ex 
o3 


44 


76 


54 


73 






C 1 


/. o 
4o 


CO 

33 


73 


28 28 34 


33 


28 


28 


49 


27 


zo 


20 


40 


13 


30 


OO 

Z3 


o \ 
31 


3U 


19 


oo 
3z 


74 


13 13 23 


19 


26 


39 


9 


24 


3/ 


Zd 


34 


8 


50 


oc 
Z3 


Ai 


Zi 


1 o 


oo 

23 


75 


57 56 49 


45 


50 


71 


35 


46 


64 


71 


68 


23 88 


CA 




A A 


JD 


CO 

3Z 


78 


51 51 55 


50 


51 


55 


53 


43 


4o 


37 


52 


28 


55 


AA 




3D 


ZJ 


CA 
3** 


79 


19 21 18 


19 


25 


20 


il 


34 


24 


19 


41 


10 


lb 


ZZ 


1 0 




0<1 
ZD 


1 o 

io 


80 


28 26 27 


21 


28 


27 


37 


26 


All 


Z/ 


49 


20 


39 


Z/ 


lA 


1 A 


13 


OA 

Z^ 


ox 


61 47 57 


63 


47 


58 


63 


50 


56 


45 


66 


33 


60 


^o 
d3 




. c 


36 


JL A 

44 


82 


55 53 44 


39 


35 


56 


58 


42 


58 


38 


45 


44 


62 




Al 


3U 


JU 


Jo 


83 


27 32 29 


1/ 


35 


40 


18 


42 


48 


30 


51 


22 


21 


36 


35 


31 


39 


16 


84 


78 76 76 


77 


78 


76 


89 


73 


86 


78 


81 


74 


84 


73 


79 


75 


71 


72 


85 


48 57 34 


62 


25 


42 


66 


39 


48 


40 


34 


21 


34 


17 


32 


20 


34 


60 


86 


19 15 13 


16 


18 


17 


5 


16 


11 


6 


12 


3 


12 


16 


15 


17 


14 


16 


87 


55 61 43 


38 


40 


39 


58 


49 


59 


51 


77 


37 


54 


36 


45 


32 


40 


39 


88 


23 29 27 


32 


37 


33 


16 


38 


40 


32 


59 


9 


44 


32 


45 


34 


28 


19 


89 


55 40 14 


43 


31 


56 


16 


34 


55 


31 


62 


8 


48 


31 


32 


43 


20 


37 


90 


62 61 55 


56 


49 


50 


69 


51 


67 


58 


47 


43 


56 


53 


49 


37 


41 


53 



ERIC 



!B 2 

OIL 

BPLBFRCBCCONENGFINFRAHONHUNISRJAPLUXNTHNWZSCOSWETHAUSA 



11 


0 


71 


68 


51 


30 


17 


0100 


39 


30 


31 


62 


60 


0 


63 


80 


55 


98 


0 


87 


99 


98 


97100 


0 


96 


62 


98 


93 


94 


94 


0 


95 


97 


83 


74 


0 


6 


1 


10 


8 


8 


0 


0 


4 


0 


6 


4 


5 


0 


2 


15 


3 


88 


0 


66 


90 


79 


59 


99 


0 


91 


58 


96 


93 


73 


58 


0 


43 


96 


80 


15 


0 


67 


71 


69 


52 


22 


0 


94 


41 


39 


49 


81 


90 


0 


50 


75 


59 


91 


0 


86 


98 


86 


85 


85 


0 


97 


63 


92 


82 


62 


79 


0 


/O 


82 


97 


44 


0 


47 


59 


65 


54 


73 


0 


91 


27 


44 


22 


21 


74 


0 


37 


41 


72 


17 


0 


12 


13 


17 


29 


80 


0 


76 


10 


66 


22 


32 


19 


0 


14 


31 


7 


40 


0 


18 


19 


30 


22 


40 


0 


53 


12 


68 
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